for integral values of x.
z
In this paper we get a better result by applying a known identity for cubes to generalizations of the above polynomials. We state our results in the following two theorems. Note that, in Theorem 1, e may be positive or negative, or, for that matter, zero.
Unless otherwise stated all letters in this paper stand for integers, positive, negative, or zero. Theorem 1 is trivially true when e = 0. For, in this case, (e, k) = 1 implies k -1. Henceforth we take €=^0.
Let us first prove Theorem 1 for Hua's polynomial ƒ(x). Since x z -x is divisible by 6, it is evident that (1) -(x 3 -x) + x = x (mod I e | ),
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for any integer x. Hence it is evident that there exist | e| incongruent values modulo | e| of/. Consequently for any integer n it is true that there exist integers / and m such that
We can show that me is a sum of four values of ƒ by employing the following identity :
From (2) and (3), we get
which tells us that every integer is a sum of five values of f(x), x integral. Since we can replace / in (2) by any number congruent to it modulo |e|, it follows that the representation (4) can be made in infinitely many ways. With but slight modification of this proof, we can obtain the more general result stated in Theorem 1. In this case (1) becomes p(x)^kx+c (mod | e| ). And, since k is prime to e, kx+c ranges over a complete set of residues modulo | e | when x does. Now if we replace ƒ by p in (3), the right member of this identity becomes me+4c. From these facts we can deduce Theorem 1.
If we replace ƒ by P in (3), the right member of our identity becomes m + 4c, which ranges over all of the integers with m\ hence we have proved Theorem 2. It is evident from Theorem 1, with e = 1, that we could duplicate Hua's "infinitely many ways" in our Theorem 2 if we increased the number of summands to five.
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